Endogenous ligands of benzodiazepine binding site have inverse agonistic properties.
Benzodiazepines have been widely used in clinical praxis for many decades. They act as GABAA receptor agonists and possess muscle-relaxant, hypnotic-sedative, anticonvulsant, and anxiolytic properties. Flumazenil acts as a benzodiazepine receptor antagonist (subunits α1, α2, α3, and α5) or partial agonist (subunits α4 and α6). It competitively inhibits the activity at the benzodiazepine recognition site on the GABA/benzodiazepine receptor complex, thereby reversing the effects of benzodiazepines. In our experiments, administration of flumazenil in rabbits was surprisingly associated with anxiolytic effects similar to those of midazolam. Additionally, flumazenil significantly and dose-dependently decreased the total number of vocalizations in rats, i.e. it was anxiolytic. These observations seem to be in contrast to the effect of flumazenil in humans, where it is believed to produce mainly anxiogenic effects. It seems that in individuals, who exhibit anxiogenic behavior or in individuals with anticipation anxiety, flumazenil acts as an anxiolytic agent, while in individuals without any signs of anxiety, flumazenil can also act as anxiogenic agent. Thus, we hypothesize that flumazenil is associated with decreased intensity of anticipatory anxiety due to occupancy of benzodiazepine binding sites by an endogenous ligand with inverse agonistic properties.